A n 85-year-old man presented to the emergency department with difficulty walking, dizziness and double vision that had lasted for one week. He had previously experienced several weeks of temporal headache and weight loss. Abnormal findings on neur o logic examination included upbeat nystagmus, gaze palsy when looking to the right and gait ataxia.
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Diffusion-weighted magnetic resonance imaging (MRI) showed multiple, small, acute and subacute infarcts in the pons, cerebellar hemispheres and occipital lobes. A computed tomography (CT) angiogram showed bilateral concentric thickening of the walls of the vertebral arteries extracranially ( Figure 1 ) with irregular, concentric stenoses of these arteries from the subclavian artery to the upper cervical vertebrae. The radiologic differential diagnosis included bilateral dissection of the vertebral arteries, but it did not include giant cell arteritis. Our patient was given treatment with intravenous heparin, followed by warfarin for the presumed dissection. After four weeks in hospital, he was discharged to a stroke rehabilitation facility.
Six weeks after being discharged from hospital, the patient was readmitted with a decreased level of consciousness, dysarthria and worsening ataxia. A diffusion-weighted MRI showed new infarcts in the pons, cerebellum and midbrain. A magnetic resonance angiogram showed severely diminished blood flow in his basilar artery, as well as extensive multifocal areas of diminished flow within the vertebral arteries. A new, moderately severe, area of stenosis within the petrous portion of his left internal carotid artery was evident ( Figure 2) .
The rapid progression of changes in the large vessels led to the consideration of vasculitis as a possible diagnosis. Our patient's erythrocyte sedi mentation rate was 30 mm/h (the upper limit of normal varies between laboratories, but it is 6 mm/h at our institution) and his C-reactive protein level was 25 (normal < 8) mg/L. When adjusted for age, the erythrocyte sedimentation rate could be interpreted as normal (upper limit of normal of the the age-adjusted rate for men is calculated as age in years ÷ 2; for women, it is calculated as [age in years + 10] ÷ 2). 1 His hemoglobin level was normal, and laboratory markers of systemic vasculitis were negative.
Given the initial involvement of large, extracranial arteries, our patient's advanced age and his continued weight loss, giant cell arteritis rather than primary central nervous system angiitis became our working diagnosis. Treatment with methylprednisolone (1 g/d intravenously) was initiated empirically. Cerebral angiography performed within 24 hours of the start of treatment showed occlusions of the vertebral arteries bilaterally and filling of the basilar artery coming only from collateral vessels. Irregular beading and stenoses were seen in the superficial temporal arteries, which is consistent with giant cell arteritis. A biopsy of the superficial temporal arteries 48 hours after the start of steroid therapy showed the classic pattern of granulomatous inflammation indicative of giant cell arteritis ( Figure 3 ). Our patient's level of consciousness continued to deteriorate and, despite aggressive therapy with high doses of steroids given intravenously, he died of respiratory arrest the following day. The respiratory arrest was presumed to be secondary to brainstem ischemia. His family declined an autopsy.
Discussion
The diagnosis of giant cell arteritis (also known as temporal arteritis) was not initially considered in our patient because it was not a classic presentation. Classic features of giant cell arteritis include headache, claudication of the jaw and tongue, loss of vision in one eye, fever, myalgia, weight loss, anorexia and fatigue (Table 1) . [2] [3] [4] Diagnostic criteria established by the American College of Rheumatology (Box 1) 5 reportedly have a sensitivity of 93.5% and a specificity of 91.2%; however, as many as 40% of presentations may be atypical. Practice tially considered in our patient, we missed the significance of his weight loss and headache, and an erythrocyte sedimentation rate was not initially ordered.
Investigations
Giant cell arteritis is a neurologic emergency, and urgent investigation is required. Erythrocyte sedimentation rate and C-reactive protein level are often the first investigations ordered; however, the results of these tests can be normal in up to 24% of patients with giant cell arteritis that is later confirmed with biopsy. 3 In our patient, even after his symptoms progressed, his erythrocyte sedimentation rate was only 30 mm/h. If giant cell arteritis is suspected, the diagnosis should be pursued despite an erythrocyte sedimentation rate that is considered to be normal by even the most sensitive criteria.
Our patient's CT angiogram showed circumferential thickening of the vessel walls over long extracranial segments of the vertebral arteries. These findings were atypical for atherosclerotic disease because of the circumferential and extensive enlargement of the arterial wall. In addition, the changes were only present in the vertebral arteries and not in the anterior and intracranial circulation. Dissection of the vertebral arteries is indicated by focal thickening of the vessel wall, which can be seen on a CT angiogram. 7 Typically, these findings are more localized to the suboccipital portion. While caring for our patient, we were not aware of previous reports of increased thickness of the vertebral arteries appearing in ultrasound and magnetic resonance angiogram images of patients with giant cell arteritis. 8, 9 For our patient, the magnetic resonance angiogram was pivotal in alerting us to the possibility of vasculitis because it showed a rapid progression in the severity and distribution of the stenosis.
The vertebral artery is commonly affected in giant cell arteritis. In patients with giant cell arteritis, 50%-75% of strokes occur in the vertebrobasilar circulation (compared with 15%-20% of strokes in patients without giant cell arteritis). 6, 10 Our patient developed bilateral occlusion of the vertebral arteries, which was confirmed by cerebral angiography. This occurs in only 0.1%-0.2% of patients with cerebrovascular disease. 11 In a review of the literature, 8 (6.8%) of 118 cases of nontraumatic bilateral occlusion of the vertebral arteries were due to giant cell arteritis. 11 The absence of occlusions of the intradural portion of the vertebral arteries was a feature that distinguished giant cell arteritis from atherosclerotic stroke, in which 66% of occlusions were intracranial. The intradural segment of an artery is typically not affected in giant cell arteritis because the elastic fibres in the media and adventitia, to which the inflammatory response is directed, are sharply reduced within about 5 mm of the artery entering the dura. In our patient, the occlusion of the vertebral arteries ultimately extended a very short distance intracranially. Slow blood flow likely caused the signal abnormality seen in the magnetic resonance angiogram of the basilar artery, because the artery was patent on a follow-up CT angiogram performed the following day.
Definitive diagnosis of giant cell arteritis relies on a biopsy of the temporal artery. Typical features of include giant cells at the intimamedia junction, fragmentation of the internal elastic lamina and a diffuse mono nuclear cell infiltrate (Figure 3) . The arterial inflammation can be either segmental or focal, and a biopsy may return a false-negative result. Cantini and colleagues 3 have recommended that a specimen of at least 1.5 cm in length be obtained if the temporal artery is tender and indurated on palpation. A longer specimen should be obtained if the artery is not tender and appears normal. A contralateral biopsy should be performed if the first side is normal; however, 10% of biopsies in patients with giant cell arteritis remain negative with this approach. 3 Although rare, the complications related to undergoing a biopsy may include injury to the frontal branch of the facial nerve, infection, bleeding and skin necrosis. 2 Noninvasive imaging studies are emerging as important diagnostic tools. An ultrasound study showed abnormalities in the temporal artery in 93% of 30 patients with giant cell arteritis. 12 Contrast -enhanced MRI of the superficial cranial arteries may be an adjunct to other diagnostic studies. In 21 patients being examined for giant cell arteritis, contrast-enhanced MRI showed a diagnostic sensitivity of 88.9% and a specificity of 91.7% when compared with the American College of Rheumatology criteria; the diagnostic sensitivity was 100% and the specificity 80% when compared with biopsy of the temporal artery.
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Management
When giant cell arteritis is suspected, clinical guidelines recommend rapid initiation of corticosteroid treatment and biopsy of the temporal artery as soon as possible.
14 Biopsy results remain positive for at least two weeks after the start of steroid therapy. 15 The recommended starting dose of prednisone depends on the severity of symptoms. A dose of 40-60 mg/d is usually recommended until the symptoms resolve and laboratory tests show normal results (at least 3-4 weeks), at which point the dose is tapered as follows: a reduction in dose by 10 mg/d every two weeks until a dose of 20 mg/d is reached, a further reduction of 2.5 mg/d every two to four weeks until a dose of 10 mg/d is reached, and a final reduction of 1 mg/d every 1-2 months until the patient is no longer receiving any of the medication. 14, 15 If vision is threatened, 500-1000 mg/d of intravenous methylprednisolone for three days before starting the oral prednisone regimen is more likely to improve vision than oral prednisone alone. 14, 15 Antiplatelet treatment is also recommended if there is no contraindication, because it has been reported to reduce the risk of loss of vision and stroke in patients with giant cell arteritis. 14, 16, 17 Unfortunately, our patient's condition continued to deteriorate despite receiving intravenous heparin and high doses of steroids.
This report shows just how vigilant clinicians must be in considering the possibility of giant cell arteritis. The early recognition of symptoms and rapid initiation of treatment are critical and often lie in the hands of the family physician. The management of this complicated condition requires the involvement of various consultants, including rheumatologists, neurologists and ophthalmologists.
